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' iflOiN commeiwll, available Irw FUJIKIRA KASEI CO ITO. and Ihe like 
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- continued - 



Raw moterial Name 



Contents 



Resin binder Rfl-I5 Styrene-n-tnityl fta-ylatc copoiymei- (lifiht trnnamltlonce: 91 X) 

RE-IC Stjrrene-tr-butyl melhaa-yfote copolymci- (liglu trnnsmittonce 83 %} 
RE- 17 Polyester (light transmittoncf 66 t) 

RB-18 Styrenctnethyl met haa*ylate-n -butyl ocrylatc le^polymer (li,;hi iransmtuance- 9( %) 
RE-19 Styrene-2-ethylhexyi ocrylate-n-U.tyl ccryicto tci-polymer (light tronsmittonce: 83 X) 
RE-20 Epoxy resin (light transmlttancc 68 t) 
RB-21 Polyeato* (light tronsujittancc: 80 XI 
RG-22 Polyester (light transralttance 60 X) 
RII-23 Bpoxy resin (light ti-onsmiltonce: 50 X) 

II II Tk '-^'^^ point: i06t: ) 

Z^S'l^T ^^"^^ '"'^ commaciolty available SANYO aiailCAI. 

Resin binder A 

REA-1 Styrene-n-butyl acrylate-n-butyl n»clhacrylole copolymc- (eoflenlng point: lOO'C doss 

transition temperature: 67t ) ' 
REA-2 Styrene-n-butyl acrylale-mcthyl methaa-yiate copolymer (wftcning point 68r glass 
trBMitlan temperature 59r ) . i. . biasa 

ReTunder^''""'*^''^ ' ^'"^ '"'^'^''''^ lccnpe:ature- eO'C) 

Rm-I Styrene-n-butyl ocrylate copolymer (softening point: 128r . gloss tniraition tcmncaturr. 6Sri 
REB-2 Styrene-2-ethylhexyI acrylote copolymer* (soKeninc Point: )I2r:. glass tr^itZ 
temperature 60t: ) 

RBB-3 Styrenr-methyl methacrylate copdyme.- (softenins point 1251:. gloss tronsition tcn»pe,atu.c 65t ) 



Table 2 



Raw material Name 



Near infrared DY-1 
ray-absorbing n<^n,-ii^'(iO), . 



Contents 



(C2 115)2 ^hCz\\s)2 

^ C^II-CU^CII-C ^ 
(€2115)2^'^ ^N(C2H5)2 



DY-2 



DY-3 



CII3 Cil3 
j-CIls CII3 
CllHCil-Cliy, 

CH3 



CII3 



(C2 115)2 N 



C=CII-Ctl=CH-C 



C2liE 



H(C2ils)2 



continued 
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- continued - 



Raw material Name 



Coiitenia 



Near infrared DY-5 
ray-absorbing 
dye 



I I 



DY-6 



ciigCfiii^sOa 



DY-7 



DY-a 



^C=CI1-CIKI1-C^ 
{C2ll6)2N^ ^N(C2ll6)2 



(C2 115)2 N 



C=CII-CII=Cll-C 



t2»6 C2U5 



- continued - 



- continued 
Raw material 



Name 



Contents 



Near infrared 
ray-absorbing 
dye 



DY-9 



n.C,Ue -B^-(0)3 



QQ-CIKCII = C11),4P0 



DY-10 



011302114503 



(C2ll5)2N 



(02 115)2 N 



C=CU-CU=Cl!-C 



n1c2I15)2 



N(C2ll5)2 



Best Available Copy 



Telrfe 3 



Raw mocerlaJ 



Nsme 



Conienls 



DocoJorizIng SE-l Tctfttbutyiammonlum n-butyltriphcnyl bornle 

Ggcnt ££-2 Tetrnbutylanunonium dimethyldlplienyl boi uto 

SE-3 Tctrabutytsmnioniun) dibutyUIi phenyl borate 

SE-4 Tetrttinetyl&mmontum n-butyltriphenyl Un-fllc 

SE-6 Tetrobutylflmmcnium tetrr-n- butyl b(M-ato 

Sfl-6 Ti'lethyihydrogenammonium n-butyluipJiciiyl borate 



Wax WA-1 Polypropylene wax (VISCOL 650P com meicl ally availolUe fi-om SANYO QlfiMICAL INDUSTKIES. LTD.) 

(Polyolefine WA-2 Polypropylene wax (VISOOI- 330P commcrdally avaHnWe from SANYO QIEWCAL INDUSTRIES. LTD.. 
wax) softeaing point: 1&21C. melt viscosity: 4000 centlpoise {160t: )) 

WA-3 Polyethylene wax (IH-WAX 720P commerciolly ayaiitble from MTTSUI PETROQIBMICAL INDUSTRIF.S, 

LTQ softening point llSt:. mdt viscosity: 3800 centipoise (160^)) 
WA-4 Polyethylene wax (III-WAX NOP commeixially available fi*om MITSUI PETROaiEMICAL INDUSTRIES. 
LTD.. softening point: ll3t;. melt viscosity: about 12 centipoise (IfiOt; )) 



Tebia 4 



Raw Biateiial 



Name 



Contents 



Neai* Infi-m-ed AD-l Ikavy calcium carbonate (LlGltTON A commercially available from SlllIIAlSlll CALCIUM KAISVA. LTD.) 

ray-reflecttng AD-2 Silica {SS-33S commercially available from Tokuyama Soda Ca, Lid.) 

or-absorbing AD-3 Titanium oxido (ECT-62 commercially available from TITAN KOCYO KABUSIUKl KAISVA) 

material AD-4 Cerium oxide (UffEK com inet*ci ally ovoilablc from MITSUI MINING & Sl^lELTlNG CO., LTD.) 

AD-6 Titanium oxide (CR-60 commercially available from ISIUIIARA SANGYO KAISIIA. LTD.) 

Light Motol oxide 

fastness OA-1 MgO (purity: 98.4 X average portlclo dlamotei-: O.OG u m) 

itoblttzcr QA-2 AlaOs (purity: 64.0 X average particle diameter: 0.0 ft nt) 

OA-S Mixture of MgO end Al.Oa (purity: 62,7 it, MKO/AJaOa (weight i-atio: 1/1. average panicle 
diameter 0.3 ^ m) 

OA-4 AliC-NQsO'COa (Al.Oa: 35 X by weight. NoaQ 17.7 X by weight. Ca^: 24,4 X by weight, others 

such OS CaCc 22.9 X by weight, average p&rtlcle diameter. 0.6 urn) 
OA-6 MgO.AI.O..COa (MgQ 38.2 X by weight. AUG:.: 16.1 X by weight. CO3: 7.0 X by weight, othws: 

38.1 X by weight, overage particJe diameirn 0.3 fi m) 
OA-6 SiOa-MgO (SiO«: 64.9 X by weight, MgOt 13.6 X by weight, others: 21.6 X by weigh t. average 

particle diameter 0.06 u m) 
OA-7 StOx'AlaOa (SlO,: 60.2 X by weight. AlaO:,: 10.5 X by weight. 01 hers: 24. 6 X by weigh:, averegc 

particle diameter 0.5 u m) 

Metal soap 

MS-1 Zinc stearate (SZ«2O00 commercially available from Saliai Chemical Industry Ca, Ltd.) 
MS-2 Zinc laurate (Z-12 commercially available from Saltal Q>emical ttuKtstry Ca. Ltd.) 
MS-3 Oarlum stearate (commcixlQlly aveilablc from WAKO jUNVAKU KOCYO KABUSIIIKI KAISIIA) 
MS-4 Calcium stearate (commercially available from WAKO JUNYAKU KOCYO KABUSIIIKI KAISIIA) 
MS-5 Lead 2-clhylheiylate (commercially available from WAKO JUNYAKU KOCYO KABUSIIIKJ KAISIIA) 
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Table 5 



8«w materiti ffaae 



Ught 
(•stneaa 



Hloctric 
reguJttor 



AO-2 
AO-3 
AO-4 
AO-6 
AO-6 
AO"/ 

AO-8 
AO-9 
AO-!0 



CR-J 

cn-2 

CR-3 
CR-4 
(31-6 




IJett-realatant affe rcaiatot 

AO-1 I-axy-3-niethyf-4-isopropyibenzenc 
2.6-OibydrQqulnone 

2.2-Bie«-hydroxKphenyi)propftno 

.»j ^ ^_ ^ 

Lauryl gallate 
Resordnol 



Row naterisl Nkrae 



Table 6 

Coo cents 



"^ol« UA-I Phenyl «Ueyl.ta 

"A < Oto ft2.«.«-tetnn«th,M-piperl<ly|)aefatt.t, 



^'•ictllj' Qrsanle Him paitldes . 

SNeafffiOONG ca. tm. Menee porUde dln^t^TT ^ OmuCAL S 

TE-3 Pol,yl»,lUtoie nuoride (KY1M301P^^J^ cluu-gable) 



TB-5 
TE-€ 



*>7««ic sO-1 T«tr»hydrofuron 

Mlvent sO-2 Toiuae 

^3 dchlorooethfine 

SOS ettiyl tccute 

Mflthyl ethyt ketone 
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Then. 20 parts o( th, mim and 80 pans ol l,i,2,2-ieirachlo.o6lh.ne mi«d iooeil«, . - 
5 The lone, solution ws coaled on a «h,ie copying pape, »iih a brush so lhal ill? 

to 

(Light resistance A) 

) 

ICiiteiiafOfdvatuationl ' 



A siigtii cfiange ol color is observed in the sample. 
A little change 01 color is observed in the sample, 



C: 
D: 

When the decolorizing property ol the decotorizable loners obtained in Experiments I to in f ^ 
" ' ' ) properly. 
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From the results shown in Table 7. it 
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iS heat Mesislani age resistor obtained in Experimenis I to lO have o^celleni light 



una a 



resistance, 
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|E»perimefil5 M to 19 and Comparalive Expefiments 5 to /| 

The procedure ol Experiments I lo tO and Comparative Experiments 1 to 4 ol Example 1 was repealed 
to give a toner solution except ttiat raw materials shown in Tables I to 3 and 5 were blended in a blerxJIno 
ratio shown in Table 8, ^ 

Then, the procedure ol Experiments 1 to 10 and Comparative Experiments I to 4 ol Example i was 
repealed lo give a sample. 

As physical properties ol the sample, light resistance B and decolorizing property were evaluated In 
accordance with the following methods, The results are shown in Table 8. , i 

(Light resistance B) 

1; 

The sample was allowed to stand lor one week under a lluoroesceni lamp (illumination intensity; 1500 
lux), A rellection density ol the sample after allowing to stand and the reflection density ol the sample 
before allowing to stand were measured by using a Macbeth densitometer, and the rate ol change ol 
rellection density was calculated by the lollowing equation. 

(Rate of change of rellection density (%|| 
« ((Reflection density of the sample after 

allowing to stand)/(Relleclion density ol the 5v 
sample before allowing to stand) x I00| 



Then, the light resistance B was evaluated in accordarKe with the lollowing criteria lor evaluation. 
(Criteria for evaluation] 



A: Rate of change of rellection density is not less than 80 % (Light resistarKe is very eKCellent). 
6' Rate ol change ol rellection density is not less than 60 % and less than 60 % (Light resistance is 
excellent), 

C: Rate ol change ol reflection density is not less than 40 % and less than 60 % (Light resistance is 

good). 

0: Rate ol change ol rellection density is less than 40 % (Light resistance is bad). 

When the decolorizing property ol the decolorizable toners obtained in Experiments M lo 19 ol 
Example I was examined by irradiating near inlrared rays to the decolorizable loners, it was observed that 
all ol the decolorizable toners stood comparison with the loners not containing a heat-resistant age resistor 
ol Comparative Experiments 5 lo 7 and exhibited practically satislaclory decolorizing property. ' 
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From the results shown in Table 8. it can be understood that all ol the decolorizable loners containing 
55 heal - resistant age resistor obtained in Experiments M to 19 have excellont light resistance. 
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Enampie 2 

lE»pe(imenis i lo 1 1 and Compaiaiiva E«peiim«iiis i lo 2| 

5 Raw Mials Shown in Tablos I lo 3 and 5 .e.e blended m a blending raiio shown in Tabte » . . 
weighed so Ihai Ihe lolal amouni could be 800 g, ml all ol the raw maleiials were ihrown into a nr», 
kneader having an elleclive volume ol 2 ( , Then, ihe kneader .as healed, and Ihe kneading \m>^^T, 
Ihe raw maierials wa, adjusied lo IMX. Ate ihe raw materials were kneaded to, 15 minutes ^Zl 
kneaded malarial was taken out Irorn the kneader and cooled to give a solidilied product ' 

0 Itien. Ihe obtM solidilied product was ground with a jel mill and classified by using an ai, cb,,.. 
10 give toner paiUclos hawng an average particle diameter ol about I2 um. lo the toner partici, 
added 0,3 % by weight ol silica commercially avaitablo Irom NIPPON AEROSIL CO LTD under ih. i «! 
nameolfl-972.andlheyweremi«edbyu8in9aHenscWmiwrtogivealoner, ' 
As physcal propedies ol the toner, decolori«ng property and visible light resistance m evaluated m 

'5 accordance with ihe loiiowing methods. The results are shown in Table 9, 7 

iDecoloriang property) 

A copying machine commercially availabk) Irom SANYO ELECTRIC CO., LTD. urxler the trade name ol 
!.fT-Z70 was charged with the oblM devetoper. and an image was duplicated on a pace, to, ^Wn 
copy using a test chart No, t-fli975 prescribed by THE SOCIETY OF ELECTHOQfiAPHY OF 

Near int,»ed -ays were irradiated to ihe image -dupkcated paper from an alumirnm- coated hakxnn 
lamp (2 W cm') .h«h was placed at a distance ol 30 cm Irom the paper to 3 seconds, Five sbeets JJ» 
paper and live sheets ol non- duplicated paper were put on a perpendlcula. wall at random and the* we^ 
obsefved with nak«i eye, whether they w«e duplicated o. not at a dislarte ol 5 m Irom tin .gZ 
» ^'^^•^"on^'carrKidoulbylivemenandlivewomen.andwhenlhed^lcaledpaper^ 

non-dupkcaled papo,, one poini was given, Then, total poini ol ten persons was counted and i 
decoiwuing property was evaluated in accordance with Ihe lolkmng criteria lo, evakiation. 

(Criteria lor evaluation! 



40 to SO points 
30 to 39 points 
20 to 29 points 
0 1019 points 



(Visibtokght resistance) 

Alter a transparent glass vessel was charged with the obtained toner and the toner was preseored lo, 10 
« JiyTUTT °" *" '"'^ 9" 'SH-l. «« coto, ol tt» tone, was 

" ' '« <^»s " le We in a dark room 

Ta jr ^ ""'^ 

(Criteria lor e«alualion| 



No change ol cotor is observed in the toner. 

A Slight change ol cotor is observed in the toner, but there is practically no probtom in the toner, 
A Mile change ol color is obsenred in the toner, but there is practically no problem in the toner, 
Change ol cotor is obviously observed in the toner, and the toner is nut suited lor practical uses. 
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From Ihe results shown in Table 9, it can be understood that all ol Ihe docotorizable toners containing a 
resin binder having a melt viscosity ol not more than lO' poise at liO-C and a moii viscosity ol not less 
5S than 10' poise at KO'C obtained in E^peiimenis i to 1 1 have e«cellont decok)ri«ng pioperty and e.cellont 
visible light resistance. 
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IE Ws,,o,o« Comparative E,perimws 1.0 51 

» Ra* raaUfials shown in Tables I to 3 mo ««hM • • . 
mm couW ho 800 0 and ,ii m L ^ ' "0 so «„ , . , 

iPf'iled trace after decolonzing) 

developer, ** °' ^^^'^^^ togeihe. lo a «,iiomiy 

« "01 al a *,an„ ol 5 r. l,om the .all I 1 !1 """^^ ""•""P'^'W ^ 

^ «i«n (he dr/i^kated paper L 2^.1 *" ««< *o«l ■ 

0. ,eo arsons ZZ7^:^:Z'^T r " ^' '^'^ ^ 

(Criteria io( evaiuaiioni 

*: *0 10 50 points 
6: 30 10 39 points 
» 10 29 points 
0: 0 to 19 points 
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From the resell, shown in Table 10. it cw be orderslood that all ol ll« decoW«bte lo.«rs coelairino 
obljned ,0 E,per«h,s l to .0, produce littlo atte,i.«„ alto, decoWzirg even though decoWng time 
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Example 4 



|E«p9rinieiils I to 10 and Comparali»e E«pecitnenis I lo 5| 

Raw materials shown in Tables i lo 4 we,e w^gheo in a .alio shown in Table il so il,.i ih. . , 
amouni cm be 80) g. Then, all o. .e raw malenals were thrown into a pressure kner^l"" 
ellective volume o( 2 1, The kneade. was healed, and ihe knea<«ng temporal .eT ettt!? * 
adiusled 10 IM-C. Aher the raw materials were beaded ,o, 15 Lm.^ b2 elt:*! 
was taken out Irom the kneader and ™„. , „.^... '"«"»«>l 



Tta, Ihe oblain«l solidified prod.«i was ground with a jet mill and classilied by using an ^ cta,. r 

added . % by werghi ol s,lo commercially avai^to Iron. NIPPON AEflOSiL CO.. LTD unroll! 
name ol fl - 972 to give a loner. ^ ""d* 

EJlif/tf '^'''^ "'^^ ^ ^ same m««, „ , 

t nampie 2. The results are shown In Table II, '""w as in 
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From Ihe results shown in Table ii, it can be understood thai all ol the decotorijable loners coniaming 
ss a specilic polyolelin, wa«. which were obtained in Experiments t to lO have excellent decolo„«ng p,opo,i 
werlheless a near intrared ra, -rellecting or -absorbing material ,s contained m the decotoii/able toners 
Moreover, it can be recognized that ihe loners obtained in Comparative Experiments I to 2 have bad 
decotorrzrr^ property because a polyoteline wa, is not contained in the tone.,, and the tonoi obtained in 
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RelQfflnce Example t 

sho.0 in Table 12 ' E'PS'meni i „ 

Eiample 5 

n |E.pe.inenH I to 23 and Compataiive E>pe<imen| i| 

Absofbance ol the tow sMion was mmvi al a wavslemih ti dm k ■ 
M I'ophoiomeiet wm-m r«,m..,-.ii ■, 1, . ^ ™ ''1' """0 • W- 

(DiscoiOfalton) | 
ICiilerialoreyalualion) 



No chaoge ol color is obsorved in ih« kneaded malerial 

' , '""^ <" " in llw kneaded <nale,ial, but there is praclicallv nrnhiT 



(Storage slabilily) 
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Ffom ihe resuils shown in Table 12. ii 
« » o«i''» M a ¥1 laslness siabili^, obtained in E,penmenls i lo 23Tno; dto^r*;;' 
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ha.ino an average pande aiame(e, ol about I2 m. To u tor,e, panicles adde^ • ? 
*a «a„, availab. „o. NIPPON AEROSlt CO,. LFO. ^ -9 J 

i were (Tu»ed by using a Henschel mixer 10 give a loner ■ "«» 

WHen decolorizing property ol ihe oblained loners was e«amined by irradlalino near inlrar«H « , 
J2N.age,«.edta,be loners onacep.^^ 

|E«p«rimenis 24 lo 28 and Comparaiivo E«p«imenl 2| 

» Then, the transpafoncy and glossiness ol Ihe afterimage of Ihe toner on the om, w«,. « o. 
naked eyes. Tf^ results are shown in Tabte 13. ' '"'"''^ 
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From (he resulls slw*n in Table 13. il can be rtrslood m when a nrelal clde ,5 contained ,n the 
» toe, as a liglrl laslness stabilizer as sho.n ,n E.pwrmeni, 24 10 28, the gloss ol .he copymg papo, 
becoo«s nearly equal to the gkiss ol an original copying paper in comparison «ih the loner ,>oi coniaimno 
a meti Oxide as shown in Comparative Exporimem 2. Moreover, it can be orxlerstood that when the amou," 
01 Ihe meial o«ide rs increased in the lone,, ihe irace ol the toner alter decoloiizirn) becomes 1.0m 
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(Ewnmeni, 29 ,0 39 and Compa,aiiveE,pe,ia,eflis 310 41 

janeHeciive 



» - » ^^^^^ 

(iJghi siabilityl 



) dqualton. 



H the relleclion density was mmuf^ L th« T ^ '"'»"s'»y: <500 

ILighl slabilily 



.10 8 



to JlandVIRelleciion density oMhe pellet before 
allowing (o stand) » )00| 

The higher the value is. the greater the light Slabilily i, 
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|E»po™neflis4flan(l<iandCompa,aii.eE«penmeni5| 

flaw malerials sho«n in rabies i lo 4 we-e weighed in a bWng ,aiio shown in E,De.in«n„ « 
« 0, Co.p,,a,,ve E«penn„n, 5 ol Table .5 so M (he loial a J could be 5IM TZV 
5 hav^^. eltove volon. o 20 U.s cha-ged w,. o. l»« m .alenals an^ Z 

.ogelt^, .0, 5 .nues m .he ,e.pe*e o. ,be ra. .a,e.ials .as 725 ^7 
N .,«r, The mm m la*en <.l Ihe mi«, and a biaxial e«l,oder was SlVh «I " 
'««em,i.ew.,k„eaded,,he.i,,u.e«scooW.ogive,sol«.W 
Thesoiidi(iedp(0(luei«s(o(medinioa5ami)leha»inaaihickn»«niJmm h „ • 
'c ^o-^c.onde.ap.essu-eoiyoOkg.WosingahJ.Xr^^^^^^^ 

As physical piopecties el the sample, image slabililies I lo 4 were evaiuiiM i. . 
'olk.wi,^"»tiK«s,The,esoteareshowninTa!tei5, '""^'^ •"'«'^« «th Ih. 

Eiisl ol all, (he eblained samples were allowed to stand (or 120 minutes . n ' ' 
(iltainalion intensity: 1500 Iw). ' H 

15 

lAjlmagestabiliiyi 

The density ol colO( ol the sampto belo>e altowing to stand and Ihe density ol mIv «i , ' ' 

(6) Image stabitily 2 

(C) Image stability 3 

30 

The value *a- o( (he sample before allowing to sland and the vatua m iha ..«^.u h . 

siand are measured by using a 1-t 90 COLOR mS^^^^^^^ 

NIPPON OENSVOKUKOGYO CO iTn tk T . ^ ^'^^'"^'^'^"^ '«>^ 

crroTURU KOGYO CO.. LTD. The soialter the value is. the better the image stability is. 

3S (0) Image Stability 4 

The Mkffl -b- d the sample belore allowing to sland and the .glue ol V Ihe samole .He. .tM« ^ 
^ crisTunu KOGYO CO.. LTO. The smaller H vab is the bener tt^ image stat^lity Is. , | 
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fm the results shown in Table I5, it can be undersiood that all ol the decoloriiable loners coniainmo 
55 a metal soap as a light lastness stabilizer oblamed in E,pe,irnenls 40 and 41 ha.e 6.coilerii image slabiln. 
compared with the loner obtained in Compaiatoe Experiment 5, 
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Example 6 

lE^pflfifTionts 1 10 13 and Comparalive EKperimenis I lo 3| 

Raw maiefiats shown in Tables i lo 3, 5 and 6 were blended in a blending ratio shown in Table IB to 
give 8 unilormly blended mixiufe. 

Then. 20 parts ol the mixture and 80 parts ot 1,1.2,2 -letrachloroelhane were mined together, and the 
mixture was sufficiently dissolved lo or dispersed in the lj.2.2 -tetrachloroethane lo give a toner solution 

The loner solution was coaled on a while copying paper with a brush so that a toner layer having a 
thickness ol 20 lo 30 m in dry could be formed, and a solvent was vaporized to remove Irom the loner 
layer to give a sample, 

As physical properties ol the sample, yellowing resistance against irradiation of light and yellowjng 
resistance againsi heat cycle were evaluated in accordance with the following methods. The results are 
shown in Table 16. 

lYellowing fflsislance against irradiation ol light) 

Near inlrared rays were irradiated to the sample from a dichroic coal type halogen lamp (2 W/cm») 
which was placed at a distance of 20 cm Irom the sample, for 1 hour. After decolorizing the sample, a Kght 
having a wavelength of 300 lo 400 nm. which was placed at a distance ol 48 cm from tt»e sample, was 
irradiated to the sample through a XENON LAMP FILTER commercially available Irom ATLAS CO.. LTD. lor 
50, too or 500 hours, Alter thai, yellowing of Ihe sample was examined in accordance with JIS-B7754 by 
using 3 Canon lade meler. The yellowing resistance against irradiation ol light of the sample was evaluated 
in accordance with the lollowing criteria for evaluation. 

ICriteria for evaluation| 

A- No yellowing is observed in Ihe sample when the light is irradiated to the sample lor 500 hours. 
B' No yellowing is observed in the sample when the light is irradiated to Ihe sample lor not less ftm 

100 hours and less than 500 hours, 
C; No yellowing is observed in the sample when the light is irradiated to the sample lor not less than 

50 hours and less than 100 hours. 
D- Yellowing is observed in the sample until the light is irradiated to the sample for 50 hours, 

[Yellowing resistance against heat cycle) ii 

AHer a cycle of a procedure comprising irradiating near infrared rays to Ihe sample In the same mmner 
as in the procedure of the yellowing resistance against irradiation of light, refofming a toner layer on Ihe 
sample heating the sample at 80 ' C for 10 minutes was repeated, yellowing resistance against heat cycle ol 
the sample was evaluated in the same manner as in the above-mentioned yellowing resistance against 
irradiation of light. The criteria tor evaluation is as follows. 

(Criteria for evaluation) 

A' No yellowing is observed in the sample when the treatmeni is repeated not less than 50 cycles.* 
B No yellowing is observed in Ihe sample when Ihe treatment is repeated not less than 20 cycles 

and less than 50 cycles. 
C Yellowing is observed in the sample when the trealmeni is repeated less than 20 cycles. 
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From the results shown in Table 16, it can be understood that all of the decolorizable toners containing 
55 an ultraviolet absorbing agent obtained in Experiments I to 13 have excellent yellowing resistance against 
irradiation of light and yellowing resistance against heal cycle. In addition, when a heat -resistant age 
resistor is contained in the toner, it can be understood that yellowing resistance is more improved. 
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From th9 results stiown in 
S5 electrically ctiargtng property 
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Conditions for prepanng molten Uncoded macctiol 



Coiulltlona for preparinfi 
tJecoiorixaijic ton«r 



Na 


■USUI oioocr 




Nor 

Infrared-roy 
tbsorbiae 
dyo (parta) 


f^M^nim't* i net 

affent 

(parta) 


Wqx 

(parts) 


Kncsdiitfl 
temperature 

(1C) 


Kestn oinda- D 

(parts) 


(letting 

iemperature 
(t) 


tleatlng 

tioifi 

(min) 


1 


REA-1 (20) 




OY-I (2) 


SE-1 (2) 


WA-I (3) 


110 


RRB-l (80) 


130 




2 


REA-2 (20) 








yff^—l (3) 


1 10 


niiiM t \0\Jf 


1 in 




3 


REA-a ^20) 






3U I {£) 


WA— 1 fW 


1 \t\ 

1 lU 


pen— 1 /0A\ 


1 oU 




4 






Dy-2 (10) 






1 1 A 


um— 9 fRn\ 

tUU) « \a\3) 






6 


R&A*2 (20) 




DY-3 (20) 


SE-2 (20) 


- 


no 


RBO-2 (BO) 


130 




6 


REA-3 (20) 




OYH (20) 


SE-2 (20) 




no 


REn-2 (80) 


130 




7 


RfiA-1 (30) 




DY-6 (2)) 


SE-4 (2) 


WA-1 (3) 


110 


REn-3 (70) 


130 




0 


KAA~2 (AOJ 




tW~A /9A\ 


ali— 4 (eO) 


WA-1 (3) 


110 


K8II-3 (oO) 


130 




9 


RSA-3 (50) 




DY--7 (2) 


SB-4 (2) 


WA-I (3) 


110 


RI3-3 (50) 


130 




10 


RHAH (60) 




DY-6 (2) 


SB-I (2) 


WA-l (3) 


110 


Rim-l (40) 


130 




Comparatlvo 




















Bzperiment 




















1 


tlEA-1 (100) 




DY-1 (2) 


SB-1 (2) 


WA-1 (3) 


ISO 








2 


REA-2 (too) 




DY-1 (2) 


SB-1 (2) 


WA-1 (3) 


no 


- 
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Physical properties of decolorixablo toner 



Colorah4Jity Decoldixing Diaperslbility 
property 



I 
2 
3 
4 
5 
6 
7 
8 
9 
10 



Coffiptrativa 
Experiment 

1 

2 



A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



C 
A 



A 

A 

A 
A 

A 
A 
A 
A 
A 
A 



A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



A 
A 



Concenti-ation Of/set 
of image resistance 



A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



D 
A 



A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
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Tabki2i 



^ [Prepa-siion Exanipte 2 ol Masis, Bach (P,«pa,ai«)n No, MB -9 lo I7)| 





ComponeDis ol mastei batch (paiis) 


Resin bindor 


Noai inliaredray aljsoibmgdyo 


I.KjIii lasiness siabiii^or 


Me-9 


RE- 1(10) 


Dy-l(2) 


AO -7 (2) 


MB- 10 


flE-6(lO) 


DV-2(2) 




MB-II 


RE-7(I0) 


DV-)(2) 




MB- 12 


RE-8(I0> 


OY-3(2) 




MB-13 


RE -I (10) 


DYH(2) 


AO -6 (2) 


MB- 14 


flE-5(10) 


DY-2(2) 


AO -6 (2) 


MB -IS 


Re-5(I0) 


OY-4(2) 


AO-IMI) 


MB -16 


RE -7 (10) 


0Y-I(2) 




MB-17 


RE -1(10) 


DY-3(2) 


AO -7 (3) 



Example 10 

20 (Expenments I to 20| 

In accordance with ihe adding method o( a master baich shown in Table 22, the raw maieiials shown m 
Tables 1, 3 and 4 and Ihe master batch obtained in Pfeparalion Nos. MB - llo I7 were healed lo melt and 
Itneaded at a temperature ol I30'C with a kneader shown in Table 22. ii» Table 22. EX denotes a biaxial 
25 kneading extruder and KN denotes a piessuie kneader. Attoi that, ihe kneaded mollen mateiial was cooled 
to give a mass and the mass was pulvelized wiih a culler mill and a (Ot mill to give a pulvolizod maionai 
The pulvelized material was classified with a wind - force classitiei lo give a tonoi having a pamclo diamotei 
oiSlo20um, 

The meanings ol the adding methods ol a master batch I lo 4 are as follows, 

30 

(Adding method ot a master batch t ) 

After Ihe master hatch and the component lor decolonizing were uniformly mixed logelhei with a 
kneader, the mixture was healed to melt and kneaded with a biaxial kneadei or a piossuro kneader, 

3S 

(Adding method of a master batch 2) 

The master batch was introduced into Ihe component for decolorizing while kneading and healing lo 
melt the component lor decotorizing with a biaxial kneader so that they weie mixed in a prescribed ratio, 

40 

(Adding method of a master batch 3) 

The component for decolorizing was healed to melt and kneaded for tO minutes, and the master batch 
was added thereto. Then, they here heated to melt and kneaded, 

45 

(Adding method ol a master batch 4) 

The component lor decolorizing was heated to melt and kneaded with a liist biaxial kneadui, 
The master batch was healed to mell and kneaded with a second biaxial knoador. 
50 The mollen master batch was introduced into the fiist biaxial kneader so that they were mixed m a 
prescribed ratio. 
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As is ciflaf (fom (ho resulls shown in Tables 22 and 23, it can be understood thai the toners obtained in 
E^pofimems i to 20. which were prepared by using previously prepared master batches have remarkably 
fl»Cfliioni physical properties in comparison with the loners of Comparative Enperiments I to 16. which were 
pmparod by heating lo molt and knoading at a time raw materials lor a toner, 



Also, il can be understood that whon a resin binder having a polar group is used, an obtained toner 
shows improved excellent physical pfopenies as well as a loner not containing a resin binder having a polar 
gfoup even through a light fastness stabilizer is not used, 

In addition to the ingredients used (n the Examples, other ingredients can be used in the Examples as 
5 set forth in the specification to obtain substantially the same resulls> 

Claims 

1. A decolorizable toner comprising 
10 (A) a resin binder. 

(B) al least one near inlrared fay -absorbing dye selected (rom the group consisting of a near 
infrared ray - absorbing dye repiesented by the general formula (I); 

X-*Y* (I) 

15 

Wherein X" is a hatogen ion, peichkjric acid ioo, Ph', SbFr. OH", sulfonic acid ion or BF,". Y* is 
a cation having absorptions in the near inlrared region, and a near inlrared ray -absorbing dye 
represented by the general lormula (11): 



(H) 



wherein each of R\ P?. and R' is independently hydrogen atom, a hydrocarbon group or a 
hydrocarbon group containing a hetero atom, Y* is the same as defined above. 
(C) a decolorizing agent represented by the general formula |lll): 



(in) 



wherein each of R*. R*. R' and l» independently an alkyi group, an aryl group, an allyl group, an 
« aralkyi group, an sikenyl group, an atkynyl group, silyl group, an alicyclic group, a substituted alkyI 
group, a substituted aryl group, a substituted allyl group, a substituted aralkyi group, a substituted 
alkenyl group, a substituted alKynyl group or a substituted silyl group, with the proviso that at least 
one of R'. R*. R' and R' is an alkyI group having 1 to 12 carbon atoms; and each ol fl\ R'". R" 
and R'* is independently hydrogen atom, an alkyI group, an aryl group, an allyl group, an aralkyi 
<5 group, an alkenyl group, an alkynyl group, an alicyclic group, a substilutod alkyI group, a subsliluled 
aryl group, a substituted allyl group, a substituted aralkyi group, a substituted alkenyl group or a 
substituted alkynyl group, and 
(D) a light fastness stabilizer. 

50 2. The decolorizable toner of Clain» I. wherein said resin binder contains a resin having at least one 
functional group selected from hydroxyl group, ciano group, carbonyl group, carboxyl group and ketone 
group. 

3. The decolorizable toner ol Claim I. wherein said resin binder has a mell viscosity of at most 10' poise 
55 at a temperature of i lO'C and a melt viscosity ol at least 10' poise at a temperature of I40*C. 

4. The decolorizable toner of Ctaim 1 . wherein said resin binder has a light transmiftance of at least 80 %. 
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